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(57) PecjDepaT: 

l/l3o6peTeHne OTHOcmcfl k aneKTpoTexHMKe, b 

HaCTHOCTM K KOHfleHCaTOpaM C flBOMHbIM 

aneKTpuHecKM cnoeM. CornacHO M3o6peTeHMKD 

KOHfleHCaTOp C flBOMHbIM 3TieKTpi/IHeCKMM CJIOeM 

co,qep>KMT aneKTpoflbi, b cocTaB KOTopbix 
flononHMTeribHO BBefleHbi HacTMi^bi flMOKCMflOB 
MeTanna pa3MepoM 1-50 mkm b Koni/mecTBe 1 - 
10 06. %. MacTMUibi flMOKCMfla MeTanna Bbi6paHbi 
M3 rpynnbi, coflepwamefi Ti02, Si02, Pb02, 

SnO 2 mjim nx CMecn. CenapaTop BbinonHeH c 
pa3nnHHOM nopucTOCTbK) no TonLL\MHe, npMHeM 
BHeLUHne cnon cenapaTopa, ncnonb3yeivibie p,nn 
c(DopMMpoBaHM5q sneKTpoflOB, MMeioT pa3Mep nop 
5-100 mkm, a cpeflHMM cnoM cenapaTopa MMeeT 
pa3Mep nop MeHee 5 mkm v\nv\ He npeBbiiuaK)T 
pa3Mepa nacTMq aKTMBMpoBaHHoro yrrm, 
TonLL\MHy 5 - 30 mkm m coflep>KHT HacTMi^bi 



rnrpocKonnHecKoro MaTepnana, Bbi6paHHbie M3 
rpynnbi Ti02, Si02 v\nv\ mx CMecn. CHM>KeHMe 
BHyTpeHHero conpoTMBnei-ii/m KOHfleHcaTopa n 
yBennneHMe yflenbHbix aHepreTMHecKMX 
napaMeTpoB flBnaeTca TexHMHecKMM 
pe3ynbTaTOM M3o6peTeHH«. 3 3.n.c(D-nbi, 3 nn. 
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(54) DOUBLE-LAYER CAPACITOR 

(57) Abstract: 

FIELD: electrical engineering. SUBSTANCE: 
capacitor has electrodes whose composition 
is modified by adding metal dioxide 
particles measuring 1-50 mem in the amount 
of 1-10 volume percent. These particles are 
chosen from group of metals Ti0 2 , Si0 2 , Pb0 2 , 
Sn0 2 or their mixtures. Selected separator 
has different porosity through its 
thickness; pore size of external layers of 
separator used for shaping electrodes is 
from 5 to 100 mem; that of intermediate 
layer of separator is below 5 mem or does 
not exceed size of activated carbon 
particles; its thickness is 5-30 mem and it 
incorporates moisture-absorbing material 



particles chosen from group of metals Ti0 2) 

Si °2 or their mixture. EFFECT: reduced 
internal resistance and enhanced specific 
power characteristics of capacitor. 4 cl, 3 dwg 
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M3o6peTeHne othocmtca k sneKTpoTexHMKe, b 

HaCTHOCTM K KOHfleHCaTOpaM C flBOMHbIM 

aneKTpuHecKMM cnoeM, npeflHa3HaneHHbiM flrm 
pa6oTbi b KanecTBe MMnynbCHbix mctohhmkob 
TOKa (cMCTeMbi 3anycKa flBMraTenefi, CBapoHHbie 
annapaTbi m t. n. ), a TaioKe flna pa6oTbi b 
KanecTBe 6yqbepHbix HaKonMTenefi 

3JieKTp03HeprMM B KOM6klHMpOBaHHblX 

ycTaHOBKax (3JieKTpoMo6nnn m flp. 
TpaHcnopTHbie cpeflCTBa). 

M3BeCTHbl KOHfleHCaTOpbl, B KOTOpblX 

3neKTpMHecKa5q SHepma HaKannMBaeTC5q b 
Abomhom sneKTpuHecKOM cnoe Ha rpaHML\e 
pa3,qejia sneKTpofl-sneKTponMT. OflMH 
sneKTpuHecKMM cnoM o6pa3yeTca b 
npunoBepxHOCTHOM cnoe sneKTpo,qa, a BTopofi 

CJIOM B KOHTaKTMpyKDLHeM C SJieKTpOflOM 

sneKTporiMTe. B ocHOBe TaKMX KOHfleHcaTopoB 
ABa nopMCTbix sneKTpofla, pa3,qeneHHbix 
MOHonpoBOfl^LUMM cenapaTopoM. SneKTpoflbi v\ 
cenapaTopbi nponMTaHbi >kmakmm sneKTponMTOM. 
flrm noflBOfla m OTBOfla 3ap^fla c BHeLUHMX 
ctopoh sneKTpoflOB ycTaHOBneHbi 

TOKOnOflBOflflLHI/ie o6KJiaflKM M3 TOHKOJIMCTOBOrO 

MeTanna, HenpoHnqaeivibie an* sneKTporiMTa m 
sneKTpuHecKM pa3,qeneHHbie no nepmvieTpy 
AMsneKTpuHecKOM npoKnaflKOM. GneKTpoflbi b 

M3BeCTHblX KOHfleHCaTOpaX C flBOMHbIM 

sneKTpMHecKMM cnoeM BbinoriHeHbi nn6o 
TBepflOTeribHbiMM nyTeM npeccoBaHM* nn6o 
tohko M3MeribHeHHoro aKTMBkipoBaHHoro yirm, 
nn6o CMecM aKTMBMpoBaHHoro yirm c 
nonniviepHbiM CBfl3yKDLHMM. 3neKTpoflbi npM 
flaHHbix BapnaHTax M3roTOBneHMfl nonynaKOTCsq 
xpynKMMM n Tpe6yK)T ocTopo>KHoro o6paLi^eHnsq 
npn M3roTOBneHMM KOHfleHcaTopoB, a TaioKe He 
no3Bori5iK)T o6ecneHMTb BbicoKyK) Ha,qe>KHOCTb mx 
pa6oTbi. 

M3BeCTeH TaiOKe KOHfleHCaTOp C flBOMHblM 

sneKTpMHecKMM cnoeM (naTeHT P<X> N2041518, 
kji. H 01 G 9/00. 27.10.92.), coflep>KaL^MM ABa 
nponnTaHHbix sneKTponMTOM sneKTpofla, 

M3rOTOBfieHHblX M3 CMeCM HaCTMLJ 

aKTMBkipoBaHHoro yrrm (civiecb nacTMi^ pa3MepoM 
5-50 mkm v\ HacTMi4 pa3MepoM 0,5-5,0 mkm, 
nocneflHue b npeflenax 10-50 Mac. %), 
nonniviepHoro CBfl3yhOLnero m nopMCToro 
snacTMHHoro flMsneKTpMKa b KonMHecTBe ot 1 flo 
30%. OneKTpoflbi pa3fleneHbi Me>KAy co6om 
MOHonpoBOfl^mMM cenapaTopoM. C BHeujHMX 
ctopoh sneKTpoflOB ycTaHOBneHbi 

HenpoHnqaeivibie p,nn sneKTponMTa m MHepTHbie k 

HeMy TOKOC-beMHMKM, SJieKTpMHeCKM 

pa3,qejieHHbie no nepnivieipy flusjieKTpMHecKMMM 
repivieTM3MpyK)LHMMM npoKnaflKaMM . B KanecTBe 
HacTMi_\ nopucToro snacTMHHoro flusneKTpuKa 
pa3MepoM 1-50 mkm Mcnonb3yeTCH noponnacT, 
MMKponopncTa?i pe3MHa, nonncnnpTbi m 
nonncaxapn,qbi. MacTMi_\bi nopucToro 

snacTMHHoro flMsneKTpMKa MoryT 6biTb 

BbinOHHeHbl B BMfle BOJIOKOH. 

BBefleHne nacTnq nopucToro snacTMHHoro 
AMsneKTpuKa Tuna noponnacT mjim 
MMKponopucTasq pe3MHa npuBOflUT k yxyflweHMK) 

rMflpOCtDMnbHOCTM SJieKTpOflOB, c|DOpMMpOBaHMK> 

3aKpbiTbix nop m o6pa30BaHMK) ra30Bbix 

MMKponOJIOCTeM, MTO B CBOKO OMepeflb npMBOflMT K 

yBennneHMK) BHyTpeHHero conpoTMBJieHM?i 
KOHfleHcaTopa. 

l4enbK> M3o6peTeHM5q nBnneicn CHM>KeHMe 
BHyTpeHHero conpoTMBneHi/m KOHfleHcaTopa m 
yBeriMHeHMe yflenbHbix SHepreTMHecKnx 
napaMeTpoB. 

YKa3aHHajq qenb flocTuraeTcsq TeM, hto b 
KOHfleHCaTOpe C flBOMHbIM sneKTpMHecKMM 
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cnoeM, coflep>KaLHMM flBa nponMTaHHbix 
sneKTponMTOM sneKTpofla, M3roTOBneHHbix M3 
CMecM aKTMBMpoBaHHoro yrnsq, nonMMepHoro 
CBsq3yKDLL\ero m nopMCToro snacTMHHoro 
AMsneKTpMKa m pa3fleneHHbix MOHonpoBOflsqu^MM 
cenapaTopoM, a TaioKe flBa HenpoHMqaeMbix flnsq 
sneKTponMTa m MHepTHbix k HeMy TOKOcbeMHMKa, 
npMMbiKaK)LL\MX k sneKTpoflaM m pa3fleneHHbix no 
nepMMeTpy flMsneKTpMHecKOM repMeTM3MpyK)LL\eM 
npoKnaflKOM, cornacHO M3o6peTeHMK> CMecb, M3 
KOTOpOM M3rOTOBneHbl sneKTpoflbi, 

.qononHMTenbHO coflep>KMT ot 1 flo 20 o6.% 
rMrpocKonMHecKMX HacTMi_\ amokcmaob MeTanna 
pa3MepoM ot 1 ,qo 50 mkm. 

l~locTaBneHHa5=i i_\enb TaioKe ,qocTMraeTC5q TeM, 
hto flMOKCMfl MeTanna Bbi6paH M3 rpynnbi, 
coflepwaLneM Si02, T\0^ Pb02, Sn02 mjih mx 

CMeCM. 

riocTaBneHHasq i_\enb TaioKe .qocTMraeTC^ TeM, 
hto cenapaTop BbinonHeH c pa3nMHHOM 
nopMCTOCTbK) no Tonu^MHe, npMHeM BHeujHMe 
cnoM cenapaTopa, Mcnonb3yeMbie ,qn^ 

qbopMMpOBaHMSq SneKTpOflOB MMeKOT nopMCTOCTb 

ot 5 ,qo 100 mkm, a cpeflHMM cnoM cenapaTopa 
MMeeT nopMCTOCTb MeHee 5 mkm. 

riocTaBneHHafi i_\enb ,qocTMraeTC5R TaioKe TeM, 
hto cpeflHMM cnoM MMeeT Tonu^MHy ot 5 ,qo 30 

MKM M COflep>KMT TMrpOCKOnMHeCKMe HaCTML\bl, 

pa3Mep KOTopbix He npeBbii_uaeT pa3Mepa HacTMi_\ 
aKTMBMpoBaHHoro yrnfl, Mcnonb3yeMoro b CMecM, 
M3 KOTOpOM M3rOTOBneHbl sneKTpoflbi. 
=l~lpeAnoHTMTenbHO b KanecTBe 

rMrpocKonMHecKMX nacTMq p,nn cpeflHero 
cenapaTopa Mcnonb30BaTb Ti0 2 , Si0 2 MnM mx 

CMeCM. 

KOHfleHCaTOp C flBOMHbIM sneKTpMHecKMM 
cnoeM npeflHa3HaHeH .qnsq 3ap^,qa ot MCTOHHMKa 
TOKa m nocne,qyK)Lnero pa3p^Aa Ha Harpy3Ky. l~lpM 
3ap5qfle m pa3psqfle KOHfleHcaTopa sneKTpMHecKMM 

TOK nepeHOCMTCfl SneKTpOHaMM M MOHaMM. 

SneKTpoHonpoBOflHaa CTpyKTypa, o6pa30BaHHa5q 
b sneKTpofle coBOKynHOCTbK) HacTMi_\ 
aKTMBMpoBaHHoro yrnsq, m MOHonpoBOflHbiM 
KapKac M3 nacTMq nopMCToro snacTMHHoro 
AMsneKTpMKa m nacTMq TMrpocKonMHecKoro 
MaTepMana, nponMTaHHbix sneKTponMTOM, 

ynyHLLiaKDT MOHHyKD npOBOflMMOCTb M CHM>KaK)T 

BHyTpeHHe conpoTMBneHMe KOHfleHcaTopa. 
flo6aBKM Pb0 2 m Sn0 2 no3Bon?iK)T noBbicMTb 
aKTMBHOCTb sneKTpoflOB m yflenbHbie 
SHepreTMHecKMe napaMeTpbi KOHfleHcaTopa. 

ripMBefleHHbiM aHanM3 ypoBHsq Tex h mkm 
noKa3an, hto sasqBneHHasq coBOKynHOCTb 
npM3HaKOB, M3no>KeHHbix b qbopMyne, 
HeM3BecTHa. 3to no3Bon?ieT cflenaTb BbiBOA, hto 
3aflBneHHoe ycTpoMCTBO cooTBeTCTByeT 

KpMTepMKO "HOBM3Ha". 

fln?i npoBepKM cooTBeTCTBMsq 3a?iBn5qeMoro 
M306peTeHMfl KpMTepMKD "M3o6peTaTenbCKMM 
ypoBeHb" npoBefleH noMCK TexHMHecKMX peujeHMM 
c qenbHD BbmBneHM^ npM3HaKOB, coBnaflaKOLUMX c 
OTnMHMTenbHbiMM ot npoTOTMna sasqBnsqeMoro 
M3o6peTeHM5q. 

YcTaHOBneHO, hto 3aflBnaeMoe M3o6peTeHMe 
He cne,qyeT ana cneqManMCTa b flaHHOM o6nacTM 

HBHblM 06pa30M M3 M3BeCTHOrO ypOBHS^ TeXHMKM. 

CneflOBaTenbHO, 3a5qBn5qeMoe M3o6peTeHMe 
COOTBeTCTByeT KpMTepMKD "M3o6peTaTenbCKMM 
ypoBeHb". 

CymHocTb M3o6peTeHM?i noflCHsqeTcsq 
nepTe>KaMM m onMcaHMeM. 

Ha qbMr. 1 M3o6pa>KeHO nonepeHHoe ceneHMe 

eflMHMHHOrO KOHfleHCaTOpa C flBOMHblM 

sneKTpMHecKMM cnoeM (Ha npaKTMKe, KaK 
npaBMno, npMMeHflKOTca 6aTapeM 
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KOHfleHCaTOpOB). 

Ha cjDMr. 2 npeflCTaBneHa KOHCTpyKTMBHaa 
cxeivia cenapaTopa, a Ha dpwr. 3 

KOHCTpy KTM B H3l9\ CXeMa CMCTeMbl 

sneKTpofl-cenapaTop-sneKTpofl. 

ripeflnaraeMbiM no M3o6peTeHMK) 

KOHfleHCaTOp C flBOMHbIM 3JieKTpHHeCKMM CJlOeM 

(cjDMr. 1) co,qep>KMT flBa sneKTpofla 1, 
pa3fleneHHbix cenapaTopoM 2, c BHeLUHMX 

CTOpOH KOTOpblX yCTaHOBfieHbl TOKOC^beMHMKM 3 
(M3rOTOBJieHHbie M3 TOHKOJIMCTOBOrO 

HenpoHnqaeivioro flna aneKTporiMTa m i/mepTHoro 
k Heiviy MeTanna), M3onnpoBaHHbie Me>Kfly co6om 
flManeKTpMMecKOM repMeTM3MpyioLneM 
npoKnaflKOM 4. CenapaTop m sneKTpoflbi 
nponnTaHbi aneKTporiMTOM. 

CenapaTop 5, coctohlumm M3 nacTMq mhm 
BonoKOH 6, b npeflnaraeMOM KOHfleHcaTope (cjDnr. 
2) MMeeT pa3nnHHyK) nocnoMHyio (ipw 
xapaKTepHbix cnon) nopMCTyio CTpyKTypy. 
BHeniHue cnon 7 cenapaTopa 5 MMeraT 

nopMCTOCTb, COOTBeTCTByK)U4yK) nopMCTOCTM 

ncxoflHoro MaTepnana cenapaTopa v\ 
AOCTaTOHHyK) nnn npoHMKHOBeHMSR b CTpyKTypy 
cenapaTopa nacTMq aKTMBMpoBaHHoro yrna m 
rurpocKonnHecKoro MaTepMana. CpeflHMM cnofi 8 
cenapaTopa 5 coflep>KMT HacTMi_\bi 
rurpocKonnHecKoro MaTepMana 9, BHOCMMbie b 
CTpyKTypy cenapaTopa 5, Hanpniviep, MeTOflOM 
npocaHMBaHMsq c flByx ctopoh npn pa3nnHHbix 
nepenaflax flaBneHMfi. 10 - ra30Bbie nopbi 
cenapaTopa, 3anonHfleMbie nocne c6opKM 
KOHfleHcaTopa sneKTponMTOM. 

C6opKa M3 cenapaTopa c HaHeceHHbiMM c 
flByx ctopoh sneKTpoflaMM noKa3aHa Ha dpv\r. 3. 
SneKTpoflbi 1 M3roTOBneHbi c yneTOM BHeflpeHi/m 
aKTMBHOM CMecM, coflepwameM HaCTMMbl 
aKTMBkipoBaHHoro yrrm 10, nojiMMepHoro 
CB?i3yK)Lnero 11, nopwcToro snacTMHHoro 
flManeKTpMKa 12 m rurpocKonnMecKoro MaTepMana 
13, bo BHeLUHne cnon 7 cenapaTopa 5. CpeflHMM 
cnoM 9 cenapaTopa 5 MMeeT CTpyKTypy, 
npuBefleHHyjo Ha qbMr. 2, m ero nopbi He 
no3BormtoT npoHMKHyTb nacTML^aM aKTMBHOM 
CMecM b yKa3aHHbiM cnofi. 14 - ra30Bbie nopbi 
sneKTpoflOB, KOTopbie 3anonH5qtoTC5q nocne 
c6opKM KOHfleHcaTopa sneKTponnTOM. 

3asqBneHHbiM KoHfleHcaTop c abomhum 
sneKTpuMecKMM cnoeM 6bin peann30BaH Ha 
MaKeTe c Hapy>KHbiM fluaivieTpoM 200 mm 

(flMaMeTp aKTMBHOM nOBepXHOCTM - 290 mm). 
TOKOC-beMHMKM M3rOTOBneHbl M3 

KOHCTpy KL\MOHHOM J1MCTOBOM CTaflM TOnLflMHOM 0,3 
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mm. CenapaTop M3 BonoKHMCToro MaTepMana c 
nopucTocTbKD 60%, pa3Mep nop BHeniHHX cnoeB 
ot 5 flo 100 mkm, pa3Mep nop cpeflHero cnoa c 
BBefleHHbiMM nacTuqaMM Ti6 2 pa3MepoM 3-20 
mkm, ToriLUMHa cenapaTopa 100 mkm. AKTMBHaa 
CMecb sneKTpoflOB coflepwana 74% 
aKTMBupoBaHHoro yrrm, 15% sneMeHTHoro 
yrnepofla, 8% - Pb0 2 , 3% nopucToro 
AMsneKTpuKa. ToriLUMHa sneKTpoflOB 200 mkm. 
CpeflHMM cnofi cenapaTopa 25 mkm. BHyTpeHHee 
conpoTMBJieHMe KOHfleHcaTopa yMeHbLUMnocb Ha 
40%, a yfleribHafl SHepma B03pocna Ha 15%. 
Ha ocHOBaHMM M3no>KeHHoro mo>kho cflenaTb 

BblBOfl, HTO 3a5RBH5qeMOe M306peTeHMe MO>KeT 

6biTb ncnonb30BaHO Ha npaKTMKe c flocTUDKeHneM 
yKa3aHHoro TexHunecKoro pe3yribTaTa m, 
cneflOBaTenbHO, cooTBeTCTByeT KpMTepnK) 
"npoMbiLiineHHa?! npuMeHMMOCTb". 

OopMyna M3o6peTeHM5i: 

1. KOHAeHCaTOp C flBOMHbiM SJieKTpMHeCKMM 

cnoeM, coflep>KaLHMM flBa nponnTaHHbix 
sneKTporiMTOM sneKTpofla, M3roTOBneHHbix M3 
CMecM aKTMBMpoBaHHoro yrnsq, nonnMepHoro 
CBfl3yK>i_L\ero m nopMCToro snacTMHHoro 
AMsneKTpuKa, m pa3fleneHHbie MOHonpoBOfl5qLHMM 
cenapaTopoM, a TaioKe flBa HenpoHkiqaeMbix flnsq 
sneKTponnTa m MHepTHbix k HeMy TOKOc-beMHMKa, 
npMMbiKaK)LL\nx k sneKTpoflaM m pa3fleneHHbix no 
nepuMeTpy flusneKTpuMecKOM repMeTM3npyK3LneM 

npOKJiaflKOM, OTJlMHaKDLJL^MMCa TeM, HTO CMeCb, M3 

KOTopofi M3roTOBneHbi sneKTpoflbi, 

flononHMTeribHO coflep>KMT 1 - 20 o6.% 
rnrpocKonnHecKnx nacTMq flMOKCMflOB MeTanna 
pa3MepoM 1 - 50 mkm, Bbi6paHHbix v\z rpynnbi, 
coflep>KaLL^eM Si0 2l Ti0 2 , Pb0 2 , Sn0 2 nnn mx 
CMecn. 

2. KoHfleHcaTop no n.1, OTnuHarau^MMC^ TeM, 
hto cenapaTop BbinonHeH c pa3nnHHOM 
nopucTOCTbKD no TOnLL\MHe, npMHeM BHeLUHMe 
cnon cenapaTopa, ncnonb3yeMbie flnsq 
qbopMMpoBaHnsq sneKTpoflOB, MMewT pa3Mep nop 
5-100 mkm, a cpeflHMM cnoM cenapaTopa MMeeT 
pa3Mep nop MeHee 5 mkm. 

3. KoHfleHcaTop no n. 2, OTni/maioLni/iMCfl TeM, 
hto cpeflHMM cnoM cenapaTopa MMeeT TonmMHy 5 
- 30 mkm m coflep>KMT rM rpocKon m necKM e 
HacTMi_\bi, pa3Mep KOTopbix He npeBbiLiiaeT 
pa3Mepa HacTMq aKTMBMpoBaHHoro yrnsq, 
Mcnonb3yeMoro b CMecM M3 kotopom 
M3roTOBneHbi sneKTpoflbi. 

4. KoHfleHcaTop no n.3, OTnMHahOLflMMCsq TeM, 
hto rM rpocKonMHecKMe nacTMqbi Bbi6paHbi M3 
rpynnbi, coflep>KaLfleM Ti0 2 , Si0 2 MnM mx CMecM. 
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DERWENT-ACC-NO: 2001-512664 



ABSTRACTED-PUB-NO: RU 2170467 CI 
BASIC-ABSTRACT : 

NOVELTY - Capacitor has electrodes whose 
composition is modified by adding metal dioxide 
particles measuring 1-50 mem in the amount of 1-10 
volume percent. These particles are chosen from 
group of metals Ti02, Si02, Pb02, Sn02 or their 
mixtures. Selected separator has different 
porosity through its thickness; pore size of 
external layers of separator used for shaping 
electrodes is from 5 to 100 mem; that of 
intermediate layer of separator is below 5 mem or 
does not exceed size of activated carbon 
particles; its thickness is 5-30 mem and it 
incorporates moisture-absorbing material particles 
chosen from group of metals Ti02, Si02 or their 
mixture . 

USE - Electrical engineering. 

ADVANTAGE - Reduced internal resistance and 
enhanced specific power characteristics of 
capacitor. 4 cl, 3 dwg 

TITLE-TERMS: DOUBLE LAYER CAPACITOR 

DERWENT-CLASS: L03 V01 

CPI-CODES : L03-B03A; 
EPI-CODES : V0 1 -B0 1 ; 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: 2001-153 297 
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Non-CP I Secondary Accession Numbers: 2001-3 79544 
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